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(57) [Abstract] 

[Object] To provide a seat belt tension meter which 
permits reduction of a generated compound force and accurate 
measurement of the tension. 

[Solving Means] When a tension is applied to a webbing W, 
a long hole 15 of a webbing connecting member 2 0 hits a 
shaft bar 31 of a sensor mechanism 30, and an upward force 
acts on a tip portion 31B. As a result, the shaft base 31 
rotates with a bearing 33 as a fulcrum. Then, an arm spring 
45 moves in conjunction therewith. This force is 
transmitted to a point pin 43 to generate a strain in a 
strain detecting arm of a sensor plate 41. This strain is 
detected by a strain gage. A flat portion 20A which 
receives the tension in the webbing connecting member 2 0 is 
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in the same plane as an anchor connecting member 10. Even 
when a tension acts between them, therefore, a compound 
force does not work, and the tension is smoothly transmitted 
to the shaft bar 31. 
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[Claims] 

[Claim 1] A seat belt tension meter installed in an anchor 
section which fixes an end of the seat belt to the vehicle 
body, comprising an anchor connecting member connected to 
the vehicle body, a webbing connecting member connected to 
the seat belt, and a sensor mechanism which is arranged so 
as to stride over the anchor connecting member and the 
webbing connecting member, and detects a force applied 
between these members; wherein the surface on which said 
anchor connecting member is connected to the vehicle body 
and the surface on which said webbing connecting member is 
connected to the seat belt are in the same plane. 

[Claim 2] The seat belt tension meter according to claim 1, 
wherein the distance between the point at which said webbing 
connecting member transmits the force to said sensor 
mechanism and the point at which the seat belt is connected 
to said webbing connecting member is shorter than the 
distance between the point at which said webbing connecting 
member transmits the force to said sensor mechanism and the 
point at which said anchor connecting member is connected to 
the vehicle body. 

[Claim 3] The seat belt tension meter according to claim 1 
or 2, wherein said sensor mechanism comprises (a) a shaft 
bar which is arranged so as to be rotatably held by said 
webbing connecting member and works in conjunction with a 
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relative movement between said anchor connecting member and 
said webbing connecting member resulting from a change in 
seat belt tension; (b) an arm spring which is attached to 
said shaft bar, deforms along with rotation of said shaft 
bar, and transmits a force corresponding to the rotation of 
said shaft bar to a sensor plate; and (c) a sensor plate 
which is arranged on said webbing connecting member via a 
sensor base, deforms by being pushed by said arm spring, and 
has a strain gage affixed thereto; and said anchor 
connecting member has a structure in which the portion in 
engagement with said shaft bar has a ramp with the surface 
on which said anchor connecting member is fixed to the 
vehicle body, and runs on said webbing connecting member. 
[Claim 4] The seat belt tension meter according to claim 1 
or 2, wherein said sensor mechanism comprises (a) a shaft 
bar which is arranged so as to be rotatably held by said 
anchor connecting member, and works in conjunction with a 
relative movement between said anchor connecting member and 
said webbing connecting member resulting from a change in 
seat belt tension; (b) an arm spring which is attached to 
said shaft bar, deforms along with rotation of said shaft 
bar, and transmits a force corresponding to the rotation of 
said shaft bar to a sensor plate; and (c) a sensor plate 
which is arranged on said anchor connecting member via a 
sensor base, deforms by being pushed by said arm spring, and 
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has a strain gage affixed thereto; and said webbing 
connecting member has a structure in which the portion 
connected to said shaft bar has a ramp with the surface 
connected to the seat belt, and runs on said anchor 
connecting member. 

[Detailed Description of the Invention] 
[0001] 

[Technical field of the Invention] The present invention 
relates to a seat belt tension meter which is installed on 
an anchor section fixing a seat belt to a vehicle body and 
measures the tension applied to the belt. More particularly, 
the invention relates to a seat belt tension meter which 
permits detection of an accurate tension. 

[0002] 

[Description of the Related Art] An automobile has an air 
bag in many cases for ensuring safety for the driver and 
passengers. An ordinary air bag is designed to have a 
spread gas pressure sufficient to restrain an adult upon 
collision at a high speed. When a passenger is a child 
sitting in a child seat, however, it is not necessary that 
the air bag inflates in the same manner as to an adult. 
Recently, therefore, for the purpose of ensuring more 
appropriate operation of the air bag, there is a tendency 
toward detecting the condition of the passenger by measuring 
the seat belt tension and controlling the air bag operation 
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in response thereto. 

[0003] As an apparatus for detecting the seat belt tension, 
there is developed an apparatus for calculating the seat 
belt tension by a microprocessor on the basis of a voltage 
signal detected by a Hall effect sensor. When this 
apparatus detects a high belt tension (a belt tension so 
high as offensive to an ordinary passenger) , the air bag 
control system determines that the child seat is secured by 
the seat belt, and inhibits the air bag from inflating. 
[0004] Such a seat belt tension meter is installed in many 
cases in an anchor section which fixes an end of the seat 
belt to the vehicle. Since the anchor section is provided 
on the seat side of the vehicle body, it is highly probable 
that moisture or much splashes on the seat belt tension 
meter. The seat belt tension meter of this kind should 
therefore have sufficient waterproofing property and 
dusttightness . 
[0005] 

[Problems to be solved by the Invention] In view of these 
circumstances, the present inventor developed a seat belt 
tension meter having favorable merits such as a good 
waterproofing property and a high dusttightness, and filed 
an application for a patent as Japanese Patent Application 
No. 2000-341853 (hereinafter referred to as the "prior 
invention" ) . 
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[0006] Embodiments of the prior invention will now be 
described with reference to the drawings. Fig. 5 is an 
exploded perspective view illustrating the seat belt tension 
meter of an embodiment of the prior invention. Figs. 6(A) 
and 6 (B) are perspective views illustrating the inner 
structure (including a sensor mechanism) of a cover of the 
seat belt tension meter shown in Fig. 5. Fig. 7 is a side 
sectional view illustrating a state in which no belt tension 
acts on the seat belt tension meter shown in Fig. 5. Fig. 8 
is a side sectional view illustrating the state of the seat 
belt tension meter shown in Fig. 5 during application of a 
belt tension. 

[0007] The seat belt tension meter 1 shown in these 
drawings is installed in the anchor section which fixes an 
end of the webbing W of the seat belt to the vehicle body. 
The seat belt tension meter 1 roughly comprises the 
following components : 

(1) Anchor connecting member 10 having a connecting 
section 11 connected to a structure of the vehicle body; 

(2) Webbing connecting member 2 0 having a connecting 
section 21 connected to the seat belt (webbing) W; 

(3) Sensor mechanism 3 0 which is arranged so as to 
connect the anchor connecting member 10 and the webbing 
connecting member 20, and measures a force acting on these 
members ; and 
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(4) Cover 50 covering the sensor mechanism 30. 
[0008] These components will now be individually described 
in detail. The terms "up, down, right and left" shall mean 
"up, down, right and left" (indicated by arrows in the 
drawings) in the posture upon actual assembly of the meter 1 
to the vehicle body unless otherwise specified. When there 
is a specification "in the drawing", these terms shall mean 
"up, down, right and left" in the drawing. 
(1) Anchor connecting member 10: 

The anchor connecting member 10 comprises, for example, 
a flat sheet made of a steel sheet (SPFH) . The lower end of 
this member 10 is the connecting section 11 connected to the 
structure (not shown) of the vehicle body. A hole 12 is 
pierced in the center portion of this connecting section 11. 
An anchor bolt (not shown) for fixing the connecting section 
11 to a structure of the vehicle body is inserted into this 
hole 12. The outer peripheral edge of the connecting 
section 11 is formed into a semicircular shape. 
[0009] A cavity 13 is formed on each of the sides in the 
width direction near the upper end (on the side opposite to 
the connecting section 11) of the anchor connecting member 
10. Engagement sections 17 projecting to both sides are 
formed on these cavities 13. In the assembled state, these 
engagement sections 17 engage slidably with the webbing 
connecting member 20 into throughholes 27 of the webbing 
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connecting member 2 0 described later. 

[0010] Furthermore, a long hole 15 is pierced in the center 
portion on the upper end side (between the both cavities and 
the both engagement sections 17) of the anchor connecting 
member 10. In the assembled state, a tip portion 31B of the 
shaft bar 31 of the sensor mechanism 30 described later is 
press-inserted into this long hole 15. 
[0011] (2) Webbing connecting member 20: 

The webbing connecting member 2 0 is made of a carbon 
steel sheet (for example) , and has a connecting section 21 
having an upper end connected to the webbing W. A hole 22 
into which the webbing is inserted is pierced at a position 
near the upper end of the connecting section 21. Rising 
main sills 23 are formed on both sides in the width 
direction of the lower end (side opposite to the connecting 
section 21) of the webbing connecting member 20. 
Throughholes 2 7 running to a side are formed at the lower 
end of the two mail sills 23 in Fig. 5. 

[0012] The above-mentioned engagement section 17 of the 
anchor connecting member 10 engage with these throughholes 
27. In the state of engagement of these components, a gap 
represented by a symbol X in Fig. 7 exists between the 
engagement section 17 and the throughholes 27. The webbing 
connecting member 2 0 and the anchor connecting member 10 can 
vertically slide within the range of this gap X. 



[0013] A long hole 25 is pierced between the two main sills 
23 of the webbing connecting member 20. This long hole 25 
overlaps the long hole 15 of the anchor connecting member 10. 
On the other hand, substantially circular engagement notches 
2 9 are formed on the upper edges of the two main sills 23 in 
Fig. 5. In the assembled state, tip portions 31B of the 
shaft bar 31 of the sensor mechanism 30 described later are 
inserted under pressure into these long holes 25 and 15. 
Shaft sections 32 projecting to sides having externally 
fitted bearings 33 of a base section 31A of the shaft bar 31 
projecting in a T-shape relative to the tip portion 31B of 
the shaft bar 31 fit into the space between the engagement 
notches 29, as described later. 

[0014] A sensor base 35 of the sensor mechanism 30 
described later is arranged in the intermediate section 24 
between the connecting section 21 of the webbing connecting 
member 20 and the main sills 23. In this intermediate 
section 24, three inserting holes for machine screws B3 , B4 
and B5 are formed, and two projections 24a for positioning 
the sensor base 3 5 are formed. 

[0015] (3) Sensor mechanism 30: 

The sensor mechanism 3 0 has a shaft bar 31, a sensor 
base 35, a sensor plate 41 and an arm spring 45. The shaft 
bar 31 is a T-shaped member made of a zinc die-cast alloy 

(for example) , having a base portion 31A and a tip portion 



31B. Shaft sections 32 projecting sideways are formed at 
both ends of the base portion 31A of the shaft bar 31. 
Bearings made of (for example) polyoxymethylene external fit 
to these shaft sections 32 . 

[0016] Two projections 31a are formed at the surface center 
of the base section 31A of the shaft bar 31. The 
projections 31a are for positioning the arm spring 45 and 
engages with a hole 45a of the arm spring 45. Threaded 
holes 31b are formed on both sides with the projections 31a 
of the base section 31A of the shaft bar in between. 
Machine screws Bl and B2 integrally jointing the shaft bar 
31 and the arm spring 4 5 are screwed into these threaded 
holes 31b. 

[0017] In the assembled state, the base section 31A of the 
shaft bar 31 fits into the engagement notches 2 9 of the two 
main sills 23 of the webbing connecting member 20 via the 
bearing 33 and is installed there. The tip portion 31B of 
the shaft bar 31 is inserted into the long hole 15 of the 
anchor connecting member and the long hole 2 5 of the webbing 
connecting member 20. In this state, the shaft bar 31 is 
rotatable within the range of the long hole 15 around the 
shaft center (shaft section 32 and the shaft center of the 
bearing 33) of the base section 31A. 

[0018] The sensor base 35 is a substantially U-shaped 
member made of (for example) aluminum die-cast alloy. This 
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sensor base 35 is positioned and arranged by the projection 
24a on the surface of the intermediate section 24 of the 
webbing connecting member 20. A sensor plate 41 made of a 
stainless steel sheet (for example) is arranged on the 
surface of this sensor base 35. The sensor plate 41 has a 
fixed portion 41A under the notch 41C and a strain detection 
arm 4 IB on the upper side of the notch 41C. The fixed 
portion 41A is positioned and arranged by a projection 35a 
on the sensor base 35. 

[0019] The strain detection arms 41B are arranged in a 
state in which the arm 4 IB is installed at both ends of the 
U-shaped sensor base 35. Four strain gages 42 are affixed 
to the strain detection arms 4 IB, and ASICs (Application 
Specific Integrated Circuit, not shown) for converting 
detection values of the strain gages 42 into electric 
signals are attached. Furthermore, a point pin 43 is 
provided on the surface of the strain detection arm 41B. 
[0020] An arm spring 45 is installed between the base 
section 31A of the shaft bar 31 and the point pin 43 of the 
sensor plate 41. The arm spring 45 is a sheet spring made 
(for example) of stainless steel, and has a fixed portion 
4 5A and an extending portion 4 5B extending downward 
diagonally from this fixed portion 45A. The tip of the 
extending portion 45B forms a contact point 45C. Two inner 
holes 45a engaging with the projections 31a of the base 
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portion 31A of the shaft bar 31 and two outer holes 45b into 
which the machine screws Bl and B2 are inserted are formed 
in the fixed portion 45A. The arm spring 45 is screw-fixed 
by tightening the machine screws Bl and B2 in the state in 
which it is positioned by the projection 31a of the base 
portion 31A of the shaft bar 31. In the state in which the 
fixed portion 45A is fixed, the contact point 45C comes into 
contact with the tip of the point pin 43 of the sensor plate 
41 . 

[0021] (4) Cover 50 

The cover 50 comprises an upper cover 51 and a lower 
cover 52. A space for housing the sensor mechanism 30 is 
formed inside the upper cover 51. The lower cover 52 is 
positioned on the back of the webbing connecting member 20. 
The upper cover 51 and the lower cover 52 are fixed by 
screws 55 in a state in which the webbing connecting member 
20, the anchor connecting member 10 and the sensor mechanism 
are housed inside. In the assembled state, the webbing 
connecting member 20, and sensor base 3 5 and the sensor 
plate 41 are superposed in the lower cover 52, and the cover 
is tightened with screws B3 and B4 . 

[0022] The cover 50, the webbing connecting member 20, the 
sensor base 35 and the sensor plate 41 are therefore 
integrated, and there occurs practically no relative 
displacement between them. On the other hand, these parts 
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slide relative to the anchor connecting member 10. As shown 
in Figs. 7 and 8, the space between the webbing connecting 
member 2 0 and the cover 51 is sealed with a resin p. On the 
other hand, the space between the anchor connecting member 
10 and the cover 51 is filled with rubber packing 58. 
[0023] Operation of the seat belt tension meter having the 
above-mentioned configuration will now be described. Fig. 9 
is an operation flowchart of the seat belt tension meter of 
the prior invention. As shown in Fig. 7, when a tension is 
not applied to the webbing W, the tip portion 31B of the 
shaft bar 31 of the sensor mechanism 3 0 is in a upright 
state relative to the anchor connecting member 10 and the 
webbing connecting member 20. In this case, the upper edge 
of the engagement section 17 of the anchor connecting member 
10 is positioned at the upper end in the throughhole 27 of 
the webbing connecting member 20, and a gap X is maintained 
between the lower edge of the engagement section 17 and the 
lower end of the throughhole 27. The arm spring 45 of the 
sensor mechanism 3 0 keeps its original shape. The tip 
portion 31B of the shaft bar 31 is inserted substantially 
straight into the long hole 15 of the anchor connecting 
member 10. 

[0024] When a tension is applied to the webbing W from this 
state (step SI in Fig. 9) , the webbing connecting member 2 0 
is pulled to the right in Figs. 7 and 8 (step S2 in Fig. 9) . 
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Then, the sensor mechanism 30 and the cover 50 integral with 
the webbing connecting member 20 are also pulled 
simultaneously to the right in Figs. 7 and 8, and they 
displace by sliding relative to the anchor connecting member 
10. Then, the long hole 15 of the anchor connecting member 
10 always fixed to the side of the vehicle body hits the 
shaft bar 31 of the sensor mechanism 30, and a downward 
force acts on the tip portion 3 IB of the shaft bar 31, with 
the anchor connecting member 10 serving as a point of force. 
As a result, the shaft bar 31 rotates at the engagement 
notch 29 of the main sill 23 of the webbing connecting 
member 20, with the bearing 33 externally attached to the 
shaft portion 32 of the base portion 31A as a fulcrum (step 
S3 in Fig. 9) . 

[0025] Upon rotation of the shaft bar 31, the arm spring 
fixed to it moves in conjunction therewith, and as shown in 
Fig. 8, the extending portion 45B is bend and deforms. At 
the time of such a bending deformation, the arm spring 45 is 
in a state supported between the fixed portion 45A (fixed 
end) fixed to the base portion 31A of the shaft bar 31 and 
the contact point 45C (free end) in contact with the point 
pin 43 of the sensor plate 41, and this force is transmitted 
to the point pin 43 (step S4 in Fig. 9) . 

[0026] When the force is transmitted to the point pin 43, a 
strain is generated in the train detection arm 41B of the 
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sensor plate 41 (step S5 in Fig. 9) . This strain is 
detected by the strain gage 42, and the detection value is 
converted into an electric signal and measured (step S6) . 

[0027] In step S2 described above, the amount of relative 
displacement of the webbing connecting member 2 0 and the 
anchor connecting member 10 is limited within the range of 
the gap X. As shown in Fig. 8, the maximum displacement 
occurs when the engagement section 17 of the anchor 
connecting member 10 comes into contact with the lower end 
of the throughhole 2 7 of the webbing member 20, and the 
force acting on the webbing connecting member 2 0 is directly 
transmitted to the anchor connecting member 10. The 
transmitted load (stopper load) in this case is about 2 0 kg. 
By thus limiting the amount of displacement, the load 
applied to the sensor plate 41 is also limited. 

[0028] However, the prior invention had the following 
problems. The first problem is as follows. In a state in 
which the anchor connecting member 10 including the 
engagement section 17 gets on the webbing connecting member 
2 0 serving as a base, the long hole 15 thereof engages with 
the tip portion 31 of the shaft bar 31 to transmit the 
tension to the shaft bar 31. When a large tension is 
applied, therefore, a rotational moment is generated along 
with the presence of a shift between the webbing connecting 
member 20 and the anchor connecting member 10, and this 
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causes a compound force to occur. Occurrence of the 
compound force prevents the corresponding part of tension 
from being transmitted to the shaft bar 31, thus making it 
impossible to accurately measure the tension. 
[0029] The second problem lies in that the webbing W may 
sometimes become diagonal by about ±10° to the webbing 
connecting member 20. When the webbing W becomes diagonal 
to the webbing connecting member 20, a rotational moment 
occurs between the webbing connecting member 2 0 and the 
anchor connecting member 10, thus causing a compound force. 
As a result, the corresponding part of tension is no longer 
transmitted to the shaft bar, making it impossible to 
accurately measure the tension. 

[0030] The present invention has been developed in view of 
these circumstances, and has an object to provide a seat 
belt tension meter which permits reduction of the generated 
compound force and accurate measurement of tension. 

[0031] 

[Means for Solving the Problems] First means for solving 
the above-mentioned problems provides a seat belt tension 
meter installed in an anchor section which fixes an end of 
the seat belt to the vehicle body, comprising an anchor 
connecting member connected to the vehicle body, a webbing 
connecting member connected to the seat belt, and a sensor 
mechanism which is arranged so as to stride over the anchor 
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connecting member and the webbing connecting member, and 
detects a force applied between these members; wherein the 
surface on which the anchor connecting member is connected 
to the vehicle body and the surface on which the webbing 
connecting member is connected to the seat belt are in the 
same plane (claim 1) . 

[0032] In this means, the surface on which the anchor 
connecting member is fixed to the vehicle body and the 
surface on which the webbing connecting member is connected 
to the seat belt are in the same plane. Therefore, even 
when a large tension occurs, no rotational moment is 
produced between the anchor connecting member and the 
webbing connecting member. No compound force is therefore 
produced. The tension is thus accurately transmitted to the 
sensor mechanism, thus permitting accurate measurement of 
the tension. 

[0033] Second means for solving the above-mentioned 
problems provides the first means, wherein the distance 
between the point at which the webbing connecting member 
transmits the force to the sensor mechanism and the point at 
which the seat belt is connected to the webbing connecting 
member is shorter than the distance between the point at 
which the webbing connecting member transmits the force to 
the sensor mechanism and the point at which the anchor 
connecting member is connected to the vehicle body (claim 2) . 
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[0034] As described above, the seat belt (webbing) may 
become diagonal to the webbing connecting member. This 
causes occurrence of a rotational moment. The rotational 
moment becomes larger according as the distance between the 
point at which the webbing connecting member transmits the 
force to the sensor mechanism and the point at which the 
seat belt is connected to the webbing connecting member is 
longer . 

[0035] In this seat belt tension meter, the force acts on 
the point at which the seat belt is connected to the webbing 
connecting member and on the point at which the anchor 
connecting member is connected to the vehicle body. The 
distance from the latter to the point at which the force is 
transmitted to the sensor mechanism is shorter than the 
distance from the former to the point at which the force is 
transmitted to the sensor mechanism. As a result, the 
compound force produced when the seat belt becomes diagonal 
to the webbing connecting member becomes smaller than in the 
reverse case, thus permitting accurate transmission of the 
tension to the sensor mechanism. 

[0036] Third means for solving the above-mentioned problems 
provides the first means or the second means, wherein the 
sensor mechanism comprises (a) a shaft bar which is arranged 
so as to be rotatably held by the webbing connecting member 
and works in conjunction with a relative movement between 



the anchor connecting member and the webbing connecting 
member resulting from a change in seat belt tension; (b) an 
arm spring which is attached to the shaft bar, deforms along 
with rotation of the shaft bar, and transmits a force 
corresponding to the rotation of the shaft bar to a sensor 
plate; and (c) a sensor plate which is arranged on the 
webbing connecting member via a sensor base, deforms by- 
being pushed by the arm spring, and has a strain gage 
affixed thereto; and the anchor connecting member has a 
structure in which the portion in engagement with the shaft 
bar has a ramp with the surface on which the anchor 
connecting member is fixed to the vehicle body, and runs on 
the webbing connecting member (claim 3) . 
[0037] In this means, the webbing connecting member 
constitutes the base by which the shaft bar is rotatably 
held. The anchor connecting member engages with the shaft 
bar, and upon application of a tension, causes rotation of 
the shaft bar. As a result, the arm spring having the shaft 
bar attached thereto pushes the sensor base, this causing 
deformation of the sensor base. The deformation of the 
sensor base enables to obtain an output corresponding to the 
tension from the strain gage affixed thereto. 

[0038] According to this means, it is possible to achieve a 
structure in which the anchor connecting member slides on 
the webbing connecting member serving as the base. It is 
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therefore possible to stabilize the relationship between the 
anchor connecting member and the webbing connecting member. 
Since, in the anchor connecting member, the portion engaging 
with the shaft bar has a ramp from the surface on which it 
is fixed to the vehicle body and the surface on which the 
webbing connecting member is connected to the seat belt can 
be in the same plane while maintaining the structure in 
which the anchor connecting member slides on the webbing 
connecting member serving as the base, thus displaying the 
advantages of the above-mentioned first and second means. 
[0039] Fourth means for solving the above-mentioned 
problems provides the first means or the second means, 
wherein the sensor mechanism comprises (a) a shaft bar which 
is arranged so as to be rotatably held by the anchor 
connecting member, and works in conjunction with a relative 
movement between the anchor connecting member and the 
webbing connecting member resulting from a change in seat 
belt tension; (b) an arm spring which is attached to the 
shaft bar, deforms along with rotation of the shaft bar, and 
transmits a force corresponding to the rotation of the shaft 
bar to a sensor plate; and (c) a sensor plate which is 
arranged on the anchor connecting member via a sensor base, 
deforms by being pushed by the arm spring, and has a strain 
gage affixed thereto; and the webbing connecting member has 
a structure in which the portion connected to the shaft bar 
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has a ramp with the surface connected to the seat belt, and 
runs on the anchor connecting member (claim 4) . 
[0040] In this means, the anchor connecting member 
constitutes the base by which the shaft bar is rotatably 
held. The webbing connecting member engages with the shaft 
bar, and upon application of a tension, causes rotation of 
the shaft bar. As a result, the arm spring having the shaft 
bar attached thereto pushes the sensor base, this causing 
deformation of the sensor base. The deformation of the 
sensor base enables to obtain an output corresponding to the 
tension from the strain age affixed thereto. 

[0041] According to this means, it is possible to achieve a 
structure in which the webbing connecting member slides on 
the anchor connecting member serving as the base. It is 
therefore possible to stabilize the relationship between the 
anchor connecting member and the webbing connecting member. 
Since, in the webbing connecting member, the portion 
engaging with the shaft bar has a ramp from the surface on 
which it is fixed to the seat belt, the surface on which the 
anchor connecting member is fixed to the vehicle body and 
the surface on which the webbing connecting member is 
connected to the seat belt can be in the same plane while 
maintaining the structure in which the webbing connecting 
member slides on the anchor connecting member serving as the 
base, thus displaying the advantages of the above-mentioned 
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first and second means. 

[0042] In this means, the sensor base can be placed on the 
anchor connecting member. The length of the webbing 
connecting member can accordingly be reduced, thus 
permitting easy achievement of the above-mentioned second 
means . 
[0043] 

[Embodiments] Embodiments of the present invention will now 
be described with reference to the drawings. Fig. 1 is a 
perspective view illustrating a seat belt tension meter of 
an embodiment of the present invention; and Fig. 2 is an 
exploded perspective view thereof. The basic structure and 
the principle of tension measurement of the present 
invention are the same as those of the prior invention shown 
in Figs. 5 to 8, except, however, the following two 
differences : 

(1) In the prior invention, the webbing connecting 
member 2 0 constituted the base plate, and the sensor 
mechanism 3 0 was mounted thereon. In the present invention, 
in contrast, the anchor connecting member 10 constitutes the 
base plate, and the sensor mechanism 3 0 is connected 
thereon; and 

(2) The webbing connecting member 2 0 has a ramp. As a 
result, the flat portion where the connecting section 21 
which is the portion in which the webbing connecting member 
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is connected to the seat belt (webbing) and the flat portion 
where the hole 10 for inserting the anchor bolt in the 
anchor connecting member are in the same plane. 
[0044] In other words, as shown in Figs. 1 and 2, the seat 
belt tension meter comprises the anchor connecting member 10, 
the webbing connecting member 20, the sensor mechanism 30 
and the cover in this embodiment as well as in the prior 
invention. The cover is not shown in the drawings. The 
anchor connecting member 10, the webbing connecting member 
20, and the sensor mechanism 30 will now be described in 
detail . 

[0045] (1) Anchor connecting member 10: 

The anchor connecting member 10 comprises, for example, 
a flat sheet made of steel (SPFH) . The under side of this 
member 10 forms the connecting section 11 connected to a 
structure (not shown) of the vehicle body. A hole 12 is 
pierced in the center portion of this connecting section 11. 
An anchor bolt (not shown) for fixing the connecting section 
11 to the structure of the vehicle body is inserted into 
this hole 12 . The outer peripheral edge of the connecting 
section 11 is formed into a semi -circular shape. 

[0046] Rising main sills 23 are formed at both ends in the 
width direction of the upper side (side opposite to the 
connecting section 11) of the anchor connecting member 10. 
Throughholes 2 7 running sideways are formed at the lower end 
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of the two main sills 23 in Fig. 1. 

[0047] An engagement section 17 described later of the 
webbing connecting member 2 0 engages with these throughholes 
27. In the engagement state of these components, a gap 
identical with that represented by a symbol X in Fig. 3 is 
present between the engagement section 17 and the 
throughholes 27. The webbing connecting member 20 and the 
anchor connecting member 10 can slide vertically relative to 
each other within the range of this gap X. 

[0048] A long hole 25 is pierced between the two main sills 
23 of the anchor connecting member 10. This long hole 25 
overlaps the long hole 15 of the webbing connecting member 
20. On the other hand, substantially semi -circular-shaped 
engagement notches 2 9 are formed in the upper edges of the 
two main sills 23 in Fig. 2. In the assembled state, a tip 
portion 3 IB of the shaft bar 31 of the sensor mechanism 3 0 
described later is inserted into the two long holes 25 and 
15. A shaft section 32 projecting sideways, externally 
fitted with a bearing, of the base portion 31A of the shaft 
bar 31 projecting in a T shape relative to the tip portion 
31B of the shaft bar 31, as described later fits between the 
engagement notches 29. 

[0049] A sensor base 35 of the sensor mechanism 30 
described later is arranged in an intermediate portion 24 in 
the middle between the connecting section 11 of the anchor 
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connecting member 10 and the main sills 23. In this 
intermediate portion 24, holes for screw insertion including 
screws B3 and B4 are formed, and two projections 24 are for 
positioning the sensor base 35 are formed. 
[0050] (2) Webbing connecting member 2 0 

The webbing connecting member 2 0 comprises, for example, 
a carbon steel sheet, and has a connecting section 21 
connected to the webbing W at the upper end thereof. A hole 
22 for insertion of the webbing W is pierced at a position 
near the upper end of the connection section 21. 
[0051] Cavities 13 are formed on both sides in the width 
direction near the lower end (side opposite to the 
connecting section 1) of the webbing connecting member 10. 
Engagement sections 17 projecting to both sides are formed 
under these cavities 13. In the assembled state, these two 
engagement sections 17 engage slidably with the anchor 
connecting member 10 in the throughholes 2 7 of the above- 
mentioned anchor connecting member 10. 

[0052] Furthermore, a long hole 15 is pierced in the center 
portion (between the two cavities 13 and the two engagement 
sections 17) of the webbing connecting member 20. In the 
assembled state, the tip portion 31B of the shaft bar 31 of 
the sensor mechanism 30 described later is inserted into 
this long hole 15. 

[0053] In the webbing connecting member 20, a rap 20C is 
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provided between the flat portion 2 OA formed by the 
connecting section 21 and the flat section 20B having the 
long hole 15 and the engagement section 17. As a result, 
the flat portion 2 OB slides along the surface of the anchor 
connecting member 10 serving as the base, and the flat 
portion 20A and the anchor connecting member 10 are 
positioned in the same plane, though there is a shift from 
the centers of the flat portion 2 OB are the anchor 
connecting member 10. 
[0054] (3) Sensor mechanism 30: 

The sensor mechanism 3 0 has a shaft bar 31, a sensor 
base 35, a sensor plate 41, and an arm spring 45. The shaft 
bar 31 is a T-shaped member made (for example) of a zinc 
die-cast alloy, having a base portion 31A and a tip portion 
3 IB. Shaft sections 32 projecting sideways are formed at 
both ends of the base portion 31A or the shaft bar 31. This 
shaft section 32 is externally equipped with a bearing 33 
made (for example) of polyoxymethylene . 

[0055] Two projections 31a are formed at the surface center 
of the base portion 31A of the shaft bar 31. The projection 
31a is for positioning the arm spring 45, and engages with 
the hole of the arm spring 45. Threaded holes are formed on 
both sides, with the projection 31a of the base portion 31A 
of the shaft bar 31 in between. Screws Bl and B2 integrally 
joining the shaft bar 31 and the arm spring 45 are screwed 
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in these threaded holes. 

[0056] In the assembled state, the base portion 31A of the 
shaft bar 31 fits into the engagement notches of the two 
main sills 23 of the anchor connecting member 10 via a 
bearing 33 to complete installation. The tip 31B of the 
shaft bar 31 is inserted into the long hole 15 of the 
webbing connecting member 2 0 and the long hole 2 5 of the 
anchor connecting member 10. In this state, the shaft bar 
31 is rotatable around the axial center of the base portion 
31A (axial center of the shaft section 32 and the bearing 
33) within the range of the long hole 15. 
[0057] The sensor base 35 is a substantially U-shaped 
member made (for example) of an aluminum die-cast alloy. 
The sensor base 35 is positioned by a projection 24a on the 
surface of an intermediate section 24 of the anchor 
connecting member 10. A sensor plate 41 made (for example) 
of a stainless steel sheet is arranged on the surface of the 
sensor base 35. The sensor plate 41 has a fixed portion 41A 
under the notch 41C and an upper strain detection arm 4 IB on 
the notch 41C. The fixed portion 41A is positioned by the 
projection 35a on the sensor base 35. The strain detection 
arm 4 IB is arranged in a state installed at both ends of the 
U-shaped sensor base 35. Four strain gages are affixed to 
the strain detection arm 41B, and an ASIC (Application 
Specific Integrated Circuit, not shown) for converting a 



detection value of the strain gage into an electric signal 
is attached thereto. A point pin 43 is provided on the 
surface of the strain detection arm 41B. 
[0058] An arm spring 45 is installed between the base 
portion 31A of the shaft bar 31 and the point pin 43 of the 
sensor plate 41. The arm spring 45 is a spring sheet made 
(for example) of stainless steel, and has a fixed portion 
45A and an extending portion 45B extending downward 
diagonally from this fixed portion 45A. The tip of the 
extending portion 45B forms a contact point 45C. Two inner 
holes engaging with the projection 31a of the base portion 
31A of the shaft bar 31 and two outer holes for insertion of 
the screws Bl and B2 are formed in the fixed portion 45A. 
The arm spring 45 is screw- fixed by tightening the screws Bl 
and B2 in the state positioned by the projection 31a of the 
base portion 31A of the shaft bar 31. In a state in which 
the fixed portion 45A is fixed, the contact point 45C hits 
the tip of the point pin 43 of the sensor plate 41. 
[0059] Operation of the seat belt tension meter 1 having 
the above-mentioned configuration will now be described. As 
shown in Fig. 3, when no tension is applied to the webbing W, 
the tip 3 IB of the shaft bar 31 of the sensor mechanism 3 0 
is in an upright state relative to the anchor connecting 
member 10 and the webbing connecting member 20. In this 
case, the lower end edge of the engagement section 17 of the 
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webbing connecting member 20 is located at the lower end in 
the throughhole 27 of the anchor connecting member 10, and a 
gap X is maintained between the upper end edge of the 
engagement section 17 and the upper end of the throughhole 
27. The arm spring 45 of the sensor mechanism 30 keeps its 
original shape. The tip of the shaft bar 31 is inserted 
substantially straight into the long hole 15 of the webbing 
connecting member 20. 

[0060] When a tension is applied to the webbing W from this 
state, the webbing connecting member 2 0 is pulled upward. 
Then, the long hole 15 of the webbing connecting member 2 0 
hits the shaft bar 31 of the sensor mechanism 30, and a 
force acts upward on the tip 3 IB of the shaft bar 31 with 
the webbing connecting member 2 0 as the force point. As a 
result, the shaft bar 31 rotates in the engagement notch 2 9 
of the main sill 23 of the webbing connecting member 20, 
with the bearing 33 externally provided on the shaft section 
32 of the base portion 31A. 

[0061] When the shaft bar 31 rotates, the arm spring 4 5 
fixed thereto moves in conjunction therewith, and as shown 
in Fig. 4, the extending portion 45B is bent and deforms. 
Upon this bending deformation, the arm spring 45 is in a 
state in which the arm spring 45 is supported between a 
fixed portion 45A (fixed end) fixed to the base portion 31A 
of the shaft bar 31 and the contact point 45C (free end) in 
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contact with the point pin 43 of the sensor plate 41, and 
this force is transmitted to the point pin 43. 
[0062] When the force is transmitted to the point pin 43, a 
strain is generated in the strain detection arm 41B of the 
sensor plate 41. This strain is detected by the strain gage, 
and this detection value is converted into an electric 
signal by the ASIC for measurement (step S6) . 
[0063] The amount of relative displacement between the 
webbing connecting member 2 0 and the anchor connecting 
member 10 is limited within the range of the gap X. As 
shown in Fig. 4, the maximum displacement is reached when 
the engagement section 17 of the webbing connecting member 
2 0 hits the lower end of the throughhole 2 7 of the anchor 
connecting member 10, and the force acting on the webbing 
connecting member 2 0 is transmitted directly to the anchor 
connecting member 10. The transmitted load (stopper load) 
in this case is about 20 kg. By thus limiting the amount of 
displacement, the load acting on the sensor plate 41 is also 
limited . 

[0064] In the above-mentioned load measuring state, the 
flat portion 20A which is the portion receiving the tensile 
force in the webbing connecting member 2 0 is on the same 
plane as the anchor connecting member 10. Therefore, even 
when a tensile force acts between them, no rotational moment 
is produced. As a result, no compound force acts between 



the anchor connecting member 10 and the webbing connecting 
member 20, and the tension is smoothly transmitted to the 
shaft bar 31. It is thus possible to accurately measure the 
tension. 

[0065] Comparison of the distance between the end of the 
hole 22 of the webbing connecting member 2 0 serving as the 
force point and the distance between the contact points of 
the long hole 15 and the shaft bar 31 suggests the following 
fact. It is Xi in Fig. 7 illustrating an embodiment of the 
prior invention, and x 2 in fig. 3 illustrating the 
embodiment of the present invention, clearly showing that Xi 
> x 2 . This is due to the fact that, in the present invention, 
the sensor mechanism 3 0 is mounted on the anchor connecting 
member 10. Therefore, even when the seat belt (webbing) 
inclines relative to the webbing connecting member 20, the 
resulting moment is smaller in the present invention, thus 
making it possible to reduce the compound force. 
[0066] In the embodiments described above, the anchor 
connecting member 10 has been used as the base plate, and 
the sensor mechanism has been attached thereto. As in the 
prior invention, however, the webbing connecting member 2 0 
may be used as the base plate. The sensor mechanism may be 
attached thereto, and a ramp may be provided for the anchor 
plate 10 so that the surface on which the anchor connecting 
member is fixed to the vehicle body and the surface on which 



the webbing connecting member is connected to the seat belt 
are in the same plane. In this case, no effect is available 
to reduce the compound force caused by a relative 
inclination of the webbing connecting member 2 0 and the seat 
belt (webbing) . However, because of the shift between the 
webbing connecting member 2 0 surface and the anchor 
connecting member 10 surface, it is possible to prevent 
occurrence of a compound force. 
[0067] 

[Advantages] According to the present invention, as 
described above, the compound force produced upon measuring 
the tension can be reduced, thus permitting accurate 
measurement of tension. 

[Brief Description of the drawings] 

[Fig. 1] Fig. 1 is a perspective view illustrating an 
embodiment of the seat belt tension meter of the present 
invention. 

[Fig. 2] Fig. 2 is an exploded perspective view of the seat 
belt tension meter shown in Fig. 1. 

[Fig. 3] Fig. 3 is a side sectional view illustrating a 
state in which the belt tension does not act on the seat 
belt tension meter shown in Fig. 1. 

[Fig. 4] Fig. 4 is a side sectional view illustrating a 
state in which the belt tension acts on the seat belt 
tension meter shown in Fig. 1. 
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[Fig. 5] Fig. 5 is an exploded perspective view 
illustrating the seat belt tension meter of an embodiment of 
the prior invention. 

[Fig. 6] Fig. 6 is a perspective view illustrating the 
structure of the seat belt tension meter shown in Fig. 5. 
[Fig. 7] Fig. 7 is a side sectional view illustrating a 
state in which the belt tension does not act on the seat 
belt tension meter shown in Fig. 5. 

[Fig. 8] Fig. 8 is a side sectional view illustrating a 
state in which the belt tension acts on the seat belt 
tension meter shown in Fig. 5. 

[Fig. 9] Fig. 9 is an operating flowchart of the seat belt 
tension meter of the prior invention. 

[Reference Numerals] 

1: Seat belt tension detector, 10: Anchor connecting 
member, 11: Connecting section, 12: Hole, 13: Cavity, 15: 
Long hole, 17: Engagement section, 20: Webbing connecting 
member, 20A: flat portion, 20B: Flat portion, 20C: Ramp, 
21: Connecting section, 22: Hole, 23: Main sill, 24: 
Intermediate section, 25: Long hole, 27: Throughhole, 29: 
Engagement notch, 30: Sensing mechanism, 31: Shaft bar, 
31A: base portion, 31B: Tip, 32: Shaft section, 33: 
Bearing, 35: Sensor base, 41: Sensor plate, 41A: Fixed 
portion, 41B: Strain detection arm, 41C: Notch, 42: Strain 
gage, 43: Point pin, 45: Arm spring, 45A: fixed portion, 
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45B: Extending portion, 45C: Contact point, 50: Cover, 51: 
Upper cover, 52: Lower cover, 58: Rubber packing, W: 
Webbing, P: Resin 



<Related application TD2001-02> 
Application No.: 2001-2282 
Application date: January 10 , 2001 

Japanese Unexamined Patent Application Publication No: 2002-206978 
Publication date: July 26, 2002 
Title: Seat Belt Tension Sensor 
Applicant: Takata Co., Ltd. 
Inventor: Hiroki TAKEHARA 

[TD2001-02 Independent Claim 1 (There are 4 claims)] A seat belt tension 

sensor installed in an anchor portion where an end of a seat belt is fixed 
to the vehicle body, having an anchor connecting member connected to the 
vehicle body, a webbing connecting member connected to the seat belt, and 
a sensor mechanism disposed across the anchor connecting member and the 
webbing connecting member to detect a force acting between these members, 
wherein the surface of the anchor connecting member that is secured to the 
vehicle body and the surface of the webbing connecting member that is 
connected to the seat belt are coplanar. 

[Main point of each claim] 

1. Because the surface of the anchor connecting member (10) that is 
secured to the vehicle body and the surface of the webbing connecting 
member (20) that is connected to the seat belt are coplanar, even when 
a large tensile force occurs, no rotational moment is generated between 
the anchor connecting member (10) and the webbing connecting member 
(20). Therefore no rotational moment is generated and the tensile 
force is accurately transmitted to the sensor mechanism, thus 
permitting accurate measurement of the tension. 

2. Webbing is sometimes inclined relative to the webbing connecting member 
(20), which causes an occurrence of a rotational moment. The larger 
the distance between the point where the webbing connecting member 
transmits a force to the sensor mechanism (30) and the point where the 
seat belt is connected to the webbing connecting member, the larger 
this rotational moment becomes. Therefore the twisting force 
generated when the webbing is inclined relative to the webbing 
connecting member (20) is made smaller by making the distance from the 
point where the seat belt is connected to the webbing connecting member 
(20) to the point where the force is transmitted from the webbing 
connecting member to the sensor mechanism (30) shorter, than by making 
the distance to the point where the force is transmitted from the 
anchor connecting member (10) to the sensor mechanism (30) is made 
shorter, thus permitting accurate transmission of the tension to the 
sensor mechanism (30). 



3. Since the structure is such that the anchor connecting member (10) 
slides over the webbing connecting member (20) as a base, relative 
relationship (X) between the anchor connecting member (10) and the 
webbing connecting member (20) can be made stable- And since the 
portion where the anchor connecting member (10) engages the shaft bar 
(31) is not level with the surface of the anchor connecting member 
that is secured to the vehicle body, the surface of the anchor 
connecting member (10) that is secured to the vehicle body and the 
surface (21) of the webbing connecting member (20) that is connected 
to the seat belt can be coplanar while maintaining the structure in 
which the anchor connecting member (10) slides over the webbing 
connecting member (20) as a base. 

4. Since the structure is such that the webbing connecting member (20) 
slides over the anchor connecting member (10) as a base, relative 
relationship (X) between the anchor connecting member (10) and the 
webbing connecting member (20) can be made stable. And since the 
portion where the webbing connecting member (20) engages the shaft bar 
(31) is not level with the surface of the webbing connecting member 
that is connected to the seat belt, the surface of the anchor 
connecting member (10) that is secured to the vehicle body and the 
surface of the webbing connecting member (20) that is connected to the 
seat belt can be coplanar while maintaining the structure in which the 
webbing connecting member (20) slides over the anchor connecting 
member (10) as a base. 

Since the sensor base (35) can be placed over the anchor connecting 
member (10), the length of the webbing connecting member (20) can be 
made that much shorter. 

[Description of the Drawings] 

[Fig. 1] Fig. 1 is a perspective view of the seat belt tension sensor in 
an embodiment of the present invention. 

[Fig. 2] Fig. 2 is an exploded perspective view of the seat belt tension 
sensor shown in Fig. 1. 

[Fig. 3] Fig. 3 is a lateral sectional view of the seat belt tension 
sensor shown in Fig. 1 in the state that the belt tension is not acted on. 
[Fig. 4] Fig. 4 is a lateral sectional view of the seat belt tension 
sensor shown in Fig. 1 in the state that the belt tension is acted on. 
[Fig. 5] Fig. 5 is an exploded perspective view of the seat belt tension 
sensor in an embodiment of the conventional invention. 
[Fig. 6] Fig. 6 is a perspective view of the seat belt tension sensor 
shown in Fig. 5. 

[Fig. 7] Fig. 7 is a lateral sectional view of the seat belt tension 
sensor shown in Fig. 5 in the state that the belt tension is not acted on. 
[Fig. 8] Fig. 8 is a lateral sectional view of the seat belt tension 
sensor shown in Fig. 5 in the state that the belt tension is acted on. 



[Fig. 9] Fig. 9 is a flow chart showing the operation of the conventional 
seat belt tension sensor. 

[Reference Numerals] 

1: Seat belt tension sensor, 10: Anchor connecting member, 11: 
Connecting section, 12: Holes, 13: Recess portion, 15: Elongated hole, 
17: Engagement portion, 20: Webbing connecting member, 20A: Plain 
portion, 2 OB: Plain portion, 2 0C: Level portion, 21: Connecting section, 
22: Hole, 23: Standing plate portion^ 24: Intermediate portion, 25: 

Elongated hole, 27: Through hole, 29: Engagement notch, 30: Sensing 
mechanism, 31: Shaft bar, 31A: Base portion, 3 IB: Tip portion, 32: 
Shaft portion, 33: Bearing, 35: Sensor base, 41: Sensor plate, 41A: 
Fixing portion, 4 IB: Strain sensing arm, 41C: Notch, 42: Strain gauge, 
43: Point pin, 45: Arm spring, 45A: Fixing portion, 45B: Elongated 
portion, 45C: Contact portion, 50: Cover, 51: Upper portion, 52: Lower 
portion, 58: Rubber packing, W: Webbing, P: Resin 
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PROBLEM TO BE SOLVED: To provide a seatbelt tension measuring apparatus capable of measuring tension with accuracy by reducing the 
twisting force generated. 

SOLUTION: An oblong hole 15 in a webbing connecting member 20 is brought into contact with the shaft bar 31 of a sensor mechanism 30 
upon the application of tension to a webbing W and an upward force is applied to a front end portion 31 B. The shaft bar 31 then rotates using 
a bearing 33 as a fulcrum. An arm spring 45 is operated in conjunction with the shaft bar, with its force transmitted to a point pin 43, and a 
strain is generated at the strain detection arm of a sensor plate 41. This strain is detected by a strain gage. Because the planar portion 20A of 
the webbing connecting member 20 which receives a tensile force is coplanar with an anchor connecting member 10, no twisting force works 
even if a tensile force works between the members; the tension is smoothly transmitted to the shaft bar 31. 
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<7)£gi53 1 aco, mjnzmtx L^ttss3 2 c\ry ^ 

[00 14] ?xb'y?mifcSSBW2 0<0j£ii£g&2 1 tffi 

«»2 3ia<o4'iaaj2 4t:tt. »at4-b>t-i»3 

1C{±, b'XB3. B4Rtf5 5jf31ffl<0?L#3oj|fo£$ 

tix^&tktiiz^ k- A3 5&smnbmcrm. 

iS2 4aa*20J!&S§:h.TV^. 
[00 15] 0>-feytf— ««3 0 
■b>^--«»3 0tt, y+7hA*-3 1, 

5zmtX^h. xt7hA-3 Hi, m&3 1 Afc^fe 
^353 1 B **riT*=R<03KB^-f 
M)<omtX't>^> . i^?yh;<-3 l «D36SC3 1 ASS 
fflttTte5saiL!t«KB3 2**»«$iiTV^. ^cr> 

^3 3**>HKLTV^. 

[0 016] i/+7 h^S'-3 l<7)Sg|53 l AC0^®4i* 
fc{4. '2-3«0S5fi3 1 aj&qiftSSitTV^*. 5^3 1 a 
tt. 7-AX71J 5fit^ftI?^T'?,r»t, T 

-AX7*U ^^'4 5 0?L4 5 at^tS. h^N' 
-3 1 c7)SgP3 1 A<7)mB3 1 a tStCT. Wffllfclifc 
t7L3 1 b*^)S$ixTV^i>. Z<?)i2t?l3 1 bdi, 
^7bA*-3 1 1 5 Sr-ftfc:*^ 
tSt'XBl, B2A%t-2 ! 4ixSo 

[0017] a»ftft«JBfc:*JV^T» yt7 h^S-3 1 
C0SSP3 1 A{4, U >7 3 3 5;^LT7x bV^TS 
^SPW 2 0 c7)M|g®a5 2 3 <7M&£-tBi 2 9 (C^4 0 
T-|gl5$irS. y+7M-3 1 05feSSI53 1 B(4, T 

yt?-msmti oco^li sa^^xK'/^iSM 

2 0O*?L2 5(ci¥ASixS. <lco*t^T\ 

-3 lii, lf3 1AC0» (WgP3 25.t/<TU>^ 

3 3<«t0 LTS7L1 50ttHrtTiga^m 

[00 18] -feyf-^-X3 5 T^S^W^Xh 

-^.3 5{4. t 7^b'v ; /aiMgP2 0OtflSW2 4aBB 
{C, ^2 4aT{£S&#>ieB$ixT^£. iiO-feyt 

y-^-r^-h4 i* J ies$ixTv»s. -fevt-ri/- 



'■{A) 002-206978 (P2002-20 JL8 



h4 1(4. 1 CC0TMWllISg|54 lAt.f 

•52=^4 1 C<7)ll<7)m«aj7-i4 1 B£*?- 
5. HSS54 1 A(i s *n-^-X3 5±C0^g3 5 

[0019] lA-f^tti7'-A4 1 B(4, ^^KcO-fey 

lA-f^!±!T-A4 lBWi, U-fZ-y-iSA 2tf 
AMix 0 ft ft t*tlX l^titt, C <W"f ^4 
2(73m£f5«2r«^.tl^-(c^m-r2»ASIC(Application Spe 
cific Integrated Circuit;l3^^)frlX9tt(tkflT 
Vv&. $£>t~, lA-f^ffiT-A4 1 B^®^{i s 
-f>hb-y43 #lg(t ^ftT V \h . 
[0020] K9SS53 lAt-fe>"tf- 

7V— h4 Ic0^4>-hb°y4 3^t(i, 7-AX7'J 
>-?"4 5*^g$fLTV->S„ 7-A^7U y^4 5tl ' 

-I<75Sl5ga34 5 A*^i^T7ftcMVtiJ^Sli5^4 
5 B . ®ffigP4 5 B<7)5fcS(4, jtj£Jp4 5 C t 

%-oX\^&. IH5e§B4 5ACI1 hA-3 l<7)ii 

S53 1 A<7)5§Sg3 1 alC^f •S»rtffi!l<7)2-C^?L4 5 a 

t'XBl, B 2#ffiI$ft&*MI|^2o<DfL4 5 b 
*^J$$ixTV^. 7-AX7 l j^*4 5iJ. y^7b 
A- 3 1^^133 1 Acogg£S3 1 a{C{5ffi*46§ii7t^ 

Wfc-Ztlh. 11^354 5 A*>11£$ix£»t\ «*gp 

4 5C(4-fe>~»?--7°l— 1-4 1 C0*f-f y^h>4 3«* 

[002 1] (4)*A'-5 0 

l>. T-x^'-*P5 1 <7)P»r(4, -fe>-9--^3 0S:JtX 

it>^W2 OcoSffifflHcfiB-t-g,. T-y^-SP 

5 1 iiO"7-a55 2(4, flS5C^xb"V?31i&ifiS5»2 
0. Ty$-mm&ttl 0. -fe>"9--«l«3 0SrJR^L 
fc#SRT\ fa 1 5 5 THJgS tih . IMimSCfcH 

t-^-A3 5, -feV-tf-TU— N4 l#Sfa-g-fa? 

[0 0 2 2] LTt^oTs M-5 0, ^xb'V-^si^ 
SBW 20, -fe >*}-— *Z.—X 3 5 JW-fc >-t-71/- h 4 

O^MLZitmm^zXy-i HfS. 07&tfEI8fcij* 

«p 1 5f*ih£*iXW& . —75, t>-^-^sw 

10t*A-5lHtll dfJ*'*-y*>5 8tf-fmZtl 
[0023] JilT, ±E«?5fllfiW»4>=5:S h^/U h3S 



A>-3TV">#ni£fc:(4. -fe>"+r-«Mf 3 b'< 

-3 iojfc4§as3 1 BtK T>A-m&mti OR!/*? 

*. >icot§, rv^— ssisaw io«?5flt&»i 7<o± 
sMfci*. >> x bv^^*saw2 0 </>jei?i2 i.^um 

tcffil L , «-£35 1 7 <OT3®m t mildFL 2 7 (OTWBUz 
(4, WS|X3Wl«S*i.TV^4. -feytr-®ffi3 0cOT- 

T, hA-3 l*Wfc««3 1 B(4, T>^-^ 

gwn ocomii 5t,zizisg r -?w.<tzfmziix\i'L2>. 

[0024] 7x tV^KSB******* 

4(H9i0^x-y7"S •7xbV^ggP*f2 0** 

0 7 StfH 8 cO*-ffl(C? I ->36 t>tl& (H 9 cOXt" 7 7S 
2). i"4i:. >7xb'V^Sgp«2 0fc-ftc^-pT 

v -> 4 -fe y-^-^s 3 o A--5ot, mmizmcD^m 
izm^&t>ix. zti^tfTyt-mamti ot^tx 

iXJt 4 4 cOT^*-a^35fi- 1 0 cO^fL 1 5 >Hf- 

iS3o«i/+7>A*-3ifc:§fto, ry^i-mm 

Wl O^'TJ^h^oT^-^^ b^S— 3 l<7)5t^aJ3 1 B 
tT7f[6]^7J#jDfa4 . ^iltiO, yt7M-3 1. 
(4*353 1 Ac73Wgp3 2fcjWKL/£^r'J>^3 3££ 
*.tLT. •7xb*>^^Sm2 0^ffieai2 3cO^ 
«Jii2 9fcfeV>TII«E-r4(S9cOX-r-yTS3) < , 
[0025] y+7hA-3 1 *»EMEf S fc , ZtHzm 

^BB$(c(4, 7-A77'J^4 5il y^7M-3 

1 <r>mW>3 1 AfcH^$*utH^iaJ4 5A(@^g) fc , 
**.y*r-~7V—y 4 iwyht>4 3tgfMt!tig 

^4 5 C ( i 4Sig) t <WST£& $ *lfc«|Tft 0 , ^ 

<rrhtfi£4 yht°y4 3t,z&mzti&(m9cr>XT<vy 

S4). 

[ o o 2 6 ] #4 yh t°y4 3 izjjrfmhh t^y^r 

—7U-b4 lC0U-r&miiiT—&4 1 BizU-ffr&R 
£.~th(m9<7)X^r- y y°S5). :<?)lAf«iW^- 
V.4 2fcJ: O^ai^ix, C<0ttaj«**ASICk:J:i3«»« 
fC^fl-Ci^§W(7f77S 6). 
[0 0 27] ±ie^x-yrS2tfcV^T, 7ih' ■ 

yymkmt 20 try* -mums 1 0 1 

^»4(4, BMSIXO«fflfc:(WK$*i5. 08(c^-rj;o 

(C, T -31^35^ 1 0 CO^^-SB 1 7 x 

«2 0<7)S3i?L2 7T«fc:SSfUfcfc **«*? c Hft^T' 

7i t'y?w&mt 2 0 fc*>3&»« TJ^iE^r yij 
--mm* 1 0 (c-fg^$^§ . ci^^fiifK^ h 

■y^-^ffi)(4, IWOkgTfcS. ClOJ: otc^tti^SiJ 
4 £ i (c «t 0 , -fe y^-ri^- h 4 1 izfrirhwm 

[0 0 28] LfrLKtfb^ BMie5feP^BJ(c(4OTO«J: 
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3 =5r|B]®j5#£> o fc . m 1 lzi±^ SiWxb'y 

^^ase«aw2 ocd±£, 1 7 s^rva-ae 
ami o***r>fc«aiT , » 5^t7M- 

3 10jtffl»3 1 BkflteLTaWjtri'-*? 1 

t, bv^otttam 20 try* -mams 1 o 
ffijWvc v i t cff net — * > b tmso. l . 
i tft*#± t h z fc x-foh . <r lift* a*»£-r * fc . 

-£<7*fr<7>5fi*#>^7 b A- 3 1 fcH3i£ft>5:< 3: 03S 
**jEWfc«S1-* C fc #T'§ 3r< *5 . 
[00 29.]^2(1 >7 x b* y7W&*7 x b'^jg&ai 
»2 0fc3*LT#±l 0* jSW>K^r4^4:*«fc4ii:T" 
. 7x b>^W^x b'y^ii^gP#2 0 tc*t LT 
*l*fc$r5 fc , , >>it>^lBgW2 0 fc 7^ 

#-jS*§gmi o fcora^nj^-jo-h^-^L. i 

lift* -tftCiO, *<D#tf>3g*#i^ 7 b 

[00 30]*fHWi. i<0J:-5**flKcft»T'firSft 
tei>V>X\ %4rf&,rtift*£/jN£< U 3S*£IE«fc 
SBST * h is- b KA, b 3S* mmW. Sr SSW ■£> £ fc £ 

UHfc-rs. 

[00 3 1] 

imm*ffim-&fz#x&£®. j ussaBisrJwsit- s fc#> 

<?5m 1 <D#a*± s i— b^ hco®5:*f*:tc:S^r§r 
V# -gff tSB $ ft & b ^/U b 31* SG^ST'* -5 
T, mfrt^? flhT>ij —-maWd fc . y-b^/L- 
htc5i^$ft|.'7xbV^^P«-fc, <rft£,T>";#- 
g&fi^fc 7x b>?Tg&SG«fc SRC «£ 3 fcEBS 

ft. dft^MSPwrat^s^^^atj-rs-fe^-ffifli 
fts® fc , Mie^ x h'y^mmmtt^— h-^ju b tea 

ISSftSffifctf, IrI— ^BSttlc&S ,1 fc £:f#Sfc f •?> v 
-b^b58*a^Hl (iW&Il ) 

[0032] a^Sfcfewni. Ty*-aiSas»jWS 
ttte@5£$ft&Mfc. ^xb'^^SSBffltf**^— b<;U 

bfeaM$ftS®fc*>\ H— Tffi^fcfciOT, 
^*#SS£Lfc*£-tefcvve^ *ftte«fci97*V#-a 
SSSWfc >7 x b'y ?a&£W* fc wiatettHCJE-^ y b 
j&*f|£U5rV\ ±ot, ithAi%4L«riW, 3S 

* j4jE«fc:-fe yy—wmizmm $ ft . s* ws&raEwt: 

[0033] msm*m&*im2<r&mi.. tutes* 
1 o*st» -> t , fnen? x b'>-^^gp»*<ifne-fe y 

b</P b**aj§Sft.g,j£fc cofleMtiK Birf£7 x b> 

h. 



[0034] Hufgcoj: y-h^;Uh (-)ih'y 
tt. ^xby^jg^Stffc^LT^^SClfc^ 

±^t, dftt^sLTm^-po-b^^t-r 
sj&j. i^iaiiK^-^ y b(i^ x > 

y ^ b $ ft & ^ t vmm&iz % v ^ fc-± # < ^ 
s. 

[0035] Cicoi- — h^bSSTjaS^ISt-fe^T 
tt. *Sr*»t4jS{i. ^xt'yT'SaSSWf 
h.jWSSSftijfti:. Ty*-3i^W* s mfr^3SM$ 

-r^^^SggSI* i M<^-?.J:3^$ftTV^. i-5 

t=*-9Jtt#fc:ffetf4itft** t 'hS<^rO. 

T , 5I7J Sr iE5f(C^ >"9--««fc:ei 4 £ fc ^'T'# h . 

[0036] mzw&mzffim-t&tzibnmsv&mi. 
huis^ 1 co^&xizm 2 n^&x'h -5 t . fuiE-tr y^r— 
mm*?, (a)fine^ x b*>^aH©w«fci3i6eiSEfc:fia* 

$ft&«tatiejS$ftT. y-b<;Ph5S*co^Wcff 
0 , i ft ^ SWB«teWj:l § CiSi&T 6 + 7 b 

^7b^'-coilH!jtc#-?T^L. tE-feyf-71/- 
>t^7 bA-O0»teJ6tfc**St^47-A;* 
7" U > 7'fc . (c) huIEV x b'y^'iS^95^±{cb 
^-At-tf-LTUS£ft. lulST-A^ry ^^fcffS 
ftl»c:fc{cJ:O^L. M^'- i>ti*& t> titz -fe 
is-bb£ffiz.X%:*), mMTyX-mM&mii. luiB 

y-v 7 b^-w^-r s^^^cHs^ftssfc a 

tthzbzimb-t&hcr) (it*3S3) x-foh. 
[0037] ttmzn^x\&. 7x fyfmMumtf 

^<--X5r«^L. ^ft£W7bA-#0i&g:j3Efc;fiMt 

^-^•L, 5S7J* i * i 3b>Sfc>'-v7 h^N'— ?rlH]i6S-^S. 
-efttci 0 , i/-r7 b^-i}m.K>nift>tif.zT-£.xy' 
vyytf-tyv-^-xzwL. Wzi.^x^y^- 
^—^tFBmth. -t y^-—^—^i s ^mt^> fc . -eft 

ftS. 

[0038] *#gtcfcViT{i. ry^-a^BW^ 
%m&b-t&zbrfx'% &cox\ Tyx-mgmtbv 

x b'y^ig^gWfc cofflSfW=5rP3«S-SS-ft:T# h . ^ 
LTs Tyij— m&Wft\,zis\xC ^ yt7hA-|ci^ 

4. ry^-aS^^^il^^ftSSi:, 7xb 
>^Ta9Sff«4«^- b b *ca9S$ ft*B t n— 
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i o*a. m 2 <7)^®<7)ftm&)Mkz:m-f & z t #-t-£ 

[0039] m^WMKm^htz&<r>^A<n^&\i^ . 

mem i co#g £ ^ i±m 2 o^ rnx-h ~> x , mrie-fe 

t7h ^s-coteHJjtc-ff o U »E-fe ytf-— 7V— 
-hi: arH;tT&- 0 „ filler x b'y^'jiSSPWJi. Bute 

tizmtfrnz^L. mzTy*-Tm®mzm*)±if 

[0040] ^KfcfcWCte, 

*vO->S. *LT, ^xby^'Jfig^tfti^A'? hA- 
fcfite L . ?lh)1fitp>frh t is 7 h A- £ * * . 

ft*. 

[004 1] ##&fc*JVvn±. •Jih^^^JSSfi* 

xfohTvj3—mgm>i<F>}L*^v4 v-t&xdtcffim- 

[00 4 2] £fc s ^gCfcVvCtis b>-tf-^-^ 

«fc a o , mm 2 (o^&t^Mizmm-th z t **r 

[0043] 



H2ti. *<O#JW0S|«eiT*S. #«W<Aa6*W3rfiB© 

fcT* £ # . . JiTFO 2 j&ttfc&WSr h . 

(1) *KS6^fci3V^-Ctts r 7xb'>'^-iS^^2 0*^ 
-*7°l — b £1f j£ L s Ztilz-tz yif-flSffi 3 0 ® 

« 1 0 AK-xru- h Srffi^ L . iii(c-fc y-^-g|ffi 
3 0^a§fLTV^. 

(2) *7xb'y^IiiiS&#2 0**gH£*U iixfcj: 

(=ase s n s mtrtnib & mm 2 1 $ nx ^ 4 ^ 
mSPt, rvij— g&mtt/Z&^XTyA-#ji<him 
m-t&iii oimf&ztix^&spm&ktfm—wwvtiz 

h&X-olzbiX^Z. 

[0 044 ] -r^r*)*>s ai . l2l:^ii| l J:ot, 

£ cr>mm^>mm t ^ffl^sj t r t. i a ic , r>-^ -aa* 
spw 1 0 . -7 x bv^jasaw 20,-t y^r-mm 3 0 

i: fji s'-A^fig; 04oTV^^ ^c7)d*>^ (±111^ 
£**LTV^6. WT. T>-*-^a5«l 0, <7xb 
>^5SMSP«2 0 . b y^-'-m 3 0 tcot ^TPSfflfcR 

[00453 (i) r >"#-gisa$« i o 

7y*-imi 0U\ — CTt LTiIKSKSPFH)<7y!p 

^tvf) izm&zti&m£& 1 1 T*3b h ■ coaes 

1 l^WSfttt, ?L1 23&>*raft^iiTV%S„ ^OTLl 

2cii, m^gpi i £m.#nffimmzm%.-t&tzisb<vT 
h master) tftmztiz . stsffi no 

[0046] ry^-a^asw 1 oc75±«(aseffl 1 1 

* 5 ^i?iXT l . M^ffiS5 2 3(7)11 tfe (ti»T4itC 
li, fflttrfcSiiL3t:Jta?L'2 7**»«$tLTV^4. 
[0047] iiX^ma?L2 7lZli, »>>xh>^ 

^tCfcV^Ts m-S&i 7 t®5i?L2 7ISK;{i. H3ic^ 

hf*it\ -7 x b*>-^m^w 2ot ry%~im$m 1 
[0048] T>*-m?3&tti o^mim«23isiz 

i±. SfL2 5&fflft>tlX^&. Z<7)-gZl2 5li7xh' 

2 30ll2(Ci3{tS±^C{i. (j{ar4 i n^co^m2 

-3 lco$feffigP3 1 BAqwisn*. -etT. fli^flBi 

a53 1 BfcWLTT^tttcaoajufc^^ ha- 3 1 

com&3 1 ao. dt*rfc:5gajLfett»3 2(c<r'J yy 

3 3*WK$itfcfc<0*HKi l 92 s ^T^ ^ ^■^». 
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[0049] Tyt-msgMtt i ocogjggp 1 1 tigs 

g?2 3^<?)4 I ^2 4t(i. ft^T-S-feV-y--^ 3 0 
Ob^-^-;^ 5#iES$it&. Z<V'¥ffim24t,Z 
(2. b'XB3. B4-?-cOfl!l<7>t'Xjfilffl<7)7LA^fi£$ix 
T^-S fck £> (::. -IrVif— ^— X3 5 ft S&a6fflcD5§g 

[0050] (2)*y*t'y7&mmm2 o 

■7 x b- yrmszm 2 o i&mmm&w (-m xh <o . ± 

•r oiiS 2 1 «0±jSfflF 0 OtiMfcti . »7 x h'yfwrf 

[ o o 5 1 ] *7 x hv^assam 1 o <oT*(ags» 1 

KOjafiDSOtcii^T, KfrfflMflff&ttCDSl 3# 
»ritS*LTV>S. LT. Zti^WBl 3<?)Ttc:Mffl!ltc 

fcWC. .Iftt>M«-£g|51 7}£. mi^cOT^-iS^ 
*f 1 0<7>*jI?L2 7rtt. T^-3I^a5«l OtJiBj 

[00 52] ?xh*y*qSt&»*f2 0O±iB« 

4*DgB(MH]g81 3RUWlte«l 7IBDfc:«. *?L1 5 
a*§B(t£>fc.TV>&. IWItWcfcUT, Zco^Hl 
5t(i, »ri-fe>-9--|8«3 0<?)v-f 7hA'-31 

®i«ss»3 1 BtfwmztL& . 

[ 0 0 5 3 ] <7x h^jgMSPtt 2 0 fciji vn±, £tt 
«2 1 fimffct&¥-W®2 OAt, *?L 1 5^^-gP 1 
7^*t6ftTl^4¥pS2 0BfcOiatCg*»2 0C 

ilTV^^cOO. ^352 OAtT^-IMOTl 0 

[0 0 54] (3)-fe>t-I«3 0 
*^t-«J«3 0ll H7hA'-3 1. -t>-9--<- 
X3 5. tyf-7l/-h4 lM7-AX7Uy^*4 
5£«;tTV>4. yt7h^-3 1(4. SSP3 1 Ai;$fc 
3^3 1 B****T¥tt0>lBM''-f;&;iKftA*(- 
M)<oaJHX£>£. y+7M-3 10SS53 1 A MS 
«4. fflttrfe:seaju/::ttffl3 236*^SiiTv^&. 

j/3 3^«cLTV^. 

[00 5 5] y+7hA'-3 10i£gP3 UcOSIW 

wi- 2-5^3 1 SLimmztLxuz. mm3 1 a 
{4, 7-j*x7v y?4 5{&sm>mmmx'$>^x . r 

-AX7yy/4 5<0?Lteffi-^4. yt7 W<— 3 1 
0^333 1 A^fg3 1 a$r»M,T\ Wffljfcfcifa tfUb* 
JKRSflTV**. CtfDfctTLtiJi. y+7M-31t 
7-AX7'J 5 ^-frteSMfS t'XB U B2 
**fa tapirs. 

[0056] aW»J3Ut, y+7hA-3 1 
<75SSl3 1A{i. ^7'J^3 3r^LT7y*-^ 



SBttl 0 2 3 W^-^TOjX 2 9 £85 £ 0 S&/CT 

y+7 NA-3 l<5D5feS353 1 B(4. 7x 

t* y rmmmt 2 0 1 5 &tfr - ®saw 1 
o<r>mi2 5t=ifA$ns. -/t7hA-- 

3 1 J4, SSP3 1 AiDffrfr ($S$P3 2RXf**7V >?3 
3 Ol&D ) £ k L T^fL 1 5 cD^BftT'Et&'BTtg-e 

[0 0 5 7 ] •feyf-<-X3 5 {4s r^s^^xh 

-x3 5(i, ry#-mmi o<7)*mu2 4m.mt,z. 

^§ 2 4a Tl£S?&6IIS£ *rC V vg> . d O-fe y-tj- — < 
-X3 5«»i4 ^.X>-^iS^(— ffiDO-fei^- 
-TP- h4 limSZtlX^h. ^y^r—TV— Y4 
1(4. •W»?a^4 1 C<DTffl9<OS5£SB4 1 At. fl]>3& 
*4 1 CcO±McOlA-f^!li7 , -A4 1 Bfc^Tf S. 11 
5SSP4 1 A(i, -ty-V-<-X3 5±C03zm3 5 a(c4 

9ffiB8jtf>s«s*u>. u-r^mtH7~M.4 1 b«±. 3 

^•feVt-^3 5c7)Mffi*p^K$fLJt«t®T 

i»'4 ecfli 0 £>*xt v m, 1 1 1> fc . d coih-??>.y- 

^Ottajfl[*««ffi^fc:5Satr 6 ASIC(Appl ication S P e 
cific Intet?rated Circuit jH^-fJArKOf+ft^ixT 
v^S. $^>(C lA-T^ajT-A4 1 Bcr^iB(c(4. *r 
>f y h t>4 3 t^fiX V \5 . 
[0058] ^7t>A'- 3 1W^P3 lAk-felvif- 
Tlx-h4 ltf0^yhf>4 3ra(c(i. 7-&Z.7V 

y?4 ^i?mk£tix\^h . 7-J±xyvy?4 5(4, 
zfywSI-fiDW^TOoT^ H5SS4 5 A 
t. ^<7>IHSSB4 5Ad^^T^®Vtij7 , igaigP4 
SB?:*^-^,, ®ffigP4 5Bc05fe^(i, g^4 5Ck 
^rr>TV^. H^a54 5Afc(4. H7 hA-3 1 cr>S 
gP3 1 Ac9^jg3 1 a(C^-tl)rtffl!l^2oc7)?Li:s t* 
1 . B 2j6q«l$tLiWBI<0 2oc7)?L*^^$tLT 
V>i>. 7-A^7'J y/4 5(1 >f 7 hA'-3 1 
SP3 1 Ac73gg@3 1 alZQS&tbZtlfctfmX'^ b"^.B . 
1, B2tf-ffifrttlfL>tlhZtt,ZJ:*)tetm&Ztl&. 

5 AimfcHtUztfJISK* »jS*4 5 C(ib>- 
-9--7"U-h4 10^>'he>'4 3<03tSS{=SJ , t:&. . 
[0059] HIT. ±3&)m8fr t»%his- h^h5g 
7JS!l^aic7)f^ffltoV^TiKHJ-rs. H3(c^-T4d 
(=. ^xt'y/wcK^m^tv^jrut icii, ^ 
fiat 3 0 C0i/-v 7 h/N'— 3 1 3 1 Btf, 

7 y* -mm%m 1 o rt/v x b y-?m&%m 2 0 

LTSjt L/^^tc^r -)tv^. icr>i:#, >)xt'y/ 

a^W2 o<o«^» 1 7<oT*ab8*. r^-assas 

SI 0c?)a:5i?L2 7|*|c7)Tffi(3fiSL, m&&l 7cr>± 

*a»fcici?L2 7c75±«ra(c(i: s «iax*qi«$ffcv^ 
-feyif-«gfli3 ow-Axryy^ 5(4. 

<DmtC0££XhZ>. % L"C. ^7hA-3 1(0ftS 
ffl 3 1 B tt . -7 x b*>*<31*S»» 2 0 O.gTL 1 5 fcUiff 
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[0060] Z CDW&frt> . •> x bV?'Wtc3S7J#a>*> 
it. ^xb*yj/aH4a5tt2 036»JJ5rfc:5l->5R^<i4. 
-f £ 1 „ ? x fy^^iatB 2 0 comi l 5 y -9"- 

mm 3 0Wy+7 h-K— 3 1 fcSfcO. */ x bVj/iiSS 
gPW 2 0 #*7Jj£2: ^Ty^7hA'-3 1 <95fc3fggB 3 1 

1 3 1 AcDittgB 3 2 (C»MK Lfc^T 'J y^3 3J 

LT . »> x fy^gW 2 0 cOliffiSP 2 3 £0^ 
•&^J3 s 2 9t±3V>THIte^-|). 

[006 1 ] h A-3 1 b . CixfcH 

1 ^0*^3 1 Afc@£§;hjfcHJga54 5 A i: s 

•feyHf-rix-h4 1<?MM >hb*y4 3£}£ttL*:& 
jSC«4 5 C ( g &Jf) t <50B8TSJ*S fut «0BTft 0 , CI 

etfi&tfj y h f >-4 3 £gii£ii-?> . 

[0062] W yhb°V4 3fc:fj#g:bSfc. -tr>->f 
-7l/-f4 10l>f»tai7-A4 1 BKlA-f*#SS 

o«iaj«3&*Asicfc: «t o««fi-*fcsa«s*i.T«!s&$fi.s 

(Xf77S6). 

[00 6 3] its. ^xb'^jgJggW^OfcTVtf- 

RS$ns„ H4^-rj:3tc. *7xvy7ms$m2 o 

<75ffi£-S0 1 7 #T -SW 1 0 CDKITL 2 7 T«fca 

& Ltz t # jWfc^w^T* ^x a>ym?s%m 2 
0 t*^S7j*>Ttsrv^-a^« 1 0 teiesti. 

[0064] &L±.<ommm^.^Miza^x , 9 x tr>^ 

jII§g|S#2 0T9['o56 l 9**5ft*ffl*t'*ft 3 FB«2 
OAli, Ti^-aSSIWsfl OfcH-TffiJitfciflj 

7ji*6««2 0 b «9|ffltC£ ttljJtmfr-f. 3S73(i:X^ 
jEHfcWg-r 5 i b tfTZ h . 

[0065] 27t. *^ct* s »> x vy-rmmft 2 0 
-3 1 «o»jsia«aatt*jt«L-cji& t , ^mmn^m 

SlOJg® £ fjk-fm 3 V">T « x 2 T*> o T . $> # £, 



i/tfcJLoTfc. £t*L?j£'JvS<'*-4«L£:2& t, t"#'4. 
[ 0 0 6 6 3 =Sr*s> JaJ^^Lfc§Sffc<0#SSfc:i3lvc 
ti. T^-^M.l 0 7V- hi: LTfflV\ 

*73Lt">7 f m£&20$:K-A?'U-hbL 

xm^x. ztiiz*>y-mm3 ozwonit. t>a 
-ri/-Mofcgai*R»tT. r^a-jiisiww* 

lulE^xb'y^a^gp^^-h 
^UM31tt3*i.£ffii:#, ffl- J Pffittfc:*4J:-3tcl, 
TtJ:v\ ioid=0r*^t:*±. T /xb>^i^gB2 0 

*^s<-r4S6»i«:i^ ^xfy'^ofteaw2 o 

[0067] 

X- # h cot. jEm&mjjM%.i)S*jm t*&. 
imn *micr>mmco&m<?> 1 mx-h & *s- y^jv y 
[ m 2 ] m i t=^r h ^ h ss^sa^s^pft 
[H3] Hifc^-^-h^hSfcftffl^eati^h 
[H4 ] 0 1 tc^-r v— h ^msmwiz^u h 
[05] fijmPMco i r>comkcoMMI,zm& */— h^u 

hmjjwmwt7FrfftM$mmx'h h . 

[06] 05fc^riy- h^ha^a^iaoflfiat 

[07] 0 5 l,Z7^t^— h^<>l> h 3g73ffl^g^^;u h- 
WlWitm LX V ^«ffi^^-rffl®Sf®0T"$> h . 
[08] 0 5 t;^"T £y- h'x/U h SiyjM^S^^U b 

^tamrn Lti^m^-rwmmmmx'h^ . 

[09 ] ifeBffe^fcrfliSs/— K^hgyja^gatOf^ 

f7D-f + -ht^S 
[^<7)|KHJ] 

1 ...^_ h ^y 1/h3 g^u ti g g ^ 10 ... 7 y^_ ai 

1 1— aassn. i2-?l. 13-Boau. 15-1 

TLs 17 •■■«*», 2 0-7ih>mSS, 2 OA 
2 0B-TiBa5, 2 0C-fi6MSP, 2 1-* 
tt«P, 2 2-?L. 2 25- 

«?L, 2 7-KWLJ 2 9-^m. 3 0 --tr>-iy> 
y*"^«. 3 1-yt7M- 3 1A-SS; 3 1B- 
3 2-HWi. 3 3— "CTU^ 3 5-*Xt 
-AL— X. 4 1-feyt-ry-h. 4 1A-fflja», 

4 1 B-tA-r^ajr-A, 4 1 c»-ajoa». 42- 

lA-T^y-^ 4 3-^yhty. 4 5-7-AX7 
'J>^ 4 5A-H^«. 4 5B-®i±Jg^ 4 5C-S 
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T'9> [02] f^.Z 




[113] ~RT 3 

R?9/.t 
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[B5] "F^* ^ 




Down 



[07] fr 9 .7 



11 12 




"Input "tet^oi/i 



I 



on the tlfcbb* 



-SI 




-S2 Sensor fas? 

S3 S Mtg^ 

-S4 Transform -fx « 

' S5 yfea result of 
Iupwr^ strain i S 



S6 



^enemea on a 



Tr^^s^orm r))e vok of straw 
mto civi eiectrTc <rty*«l. 
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[las] Ttq-$ 

Left 




